1900MNRAS..61...70C 


7o 


Mr. Christie, On Observations of 


LXI. 2 


On Observations of Capella as a Double Star made at the 
Royal Observatory, Greenwich , By W. H. M. Christie,, 

M.A., F.R.S., Astronomer Royal. 


The observations of Capella as a double star, initiated by 
Mr. Dyson and Mr. Lewis, have been continued at every favour¬ 
able opportunity, and this rapid binary has now been followed 
through two and a half revolutions. The following observations 
have been made in continuation of those published in the 
Monthly Notices for June, vol. lx. p. 595. 
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Dec. 1900. Capella as a Double Star. 71 
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It is to be noted that Capella cannot be observed within about 
2-J hours of the meridian (except by means of a diagonal reflector), 
the eye end of the telescope being too near the floor when the 
telescope is pointed to the neighbourhood of the zenith. 

The observations have been grouped to obtain normal places, 
the observations in the second and third revolutions being made 
comparable with those in the first by subtracting 104 days and 
208 days respectively from the dates of observation (expressed in 
days from the beginning of the year). The period has thus been 
provisionally assumed to be 104 days, as deduced by Mr. N ewall 
from spectroscopic observations, though the observations hitherto 
published seem hardly sufficient to fix the period within a day. 
The visual observations so far obtained would be somewhat better 
satisfied with a period of about 103 days, but the data are neces¬ 
sarily uncertain, and further observations are required to deter¬ 
mine whether the assumed period of 104 days may require to be 
slightly diminished. The observations from April 23 to May 11 
have not been included in the groups, as the observers seem to 
have been to some extent influenced by colour effects which 
affected the measures, Capella having been observed at a large 
hour-angle in the evening sky. The mean position-angles for 
the groups and the mean daily motion for the intervals between 
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72 Mr. Christie, On Observations of lxi. 2, 

the groups are given in the following table, together with 
the corresponding quantities calculated for a provisional orbit, 
found by trial to approximately satisfy the observations so far 
obtained :— 
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The values of the mean daily motion show that the apparent 
path is not far from circular, and a closer examination indicates 
that the plane of the orbit is inclined about 30° to 35°, the line 
of nodes being at about 8o°, and that there is a very small 
eccentricity in the true orbit. This accords satisfactorily with 
Mr. Newall’s spectroscopic observations, which, with a period of 
104 days, give 1900 June 4, represented by i54 d in the table, as 
the epoch of maximum relative velocity, corresponding to posi¬ 
tion-angle 76° in the apparent orbit, which is quite close to the 
line of nodes at about 8o° as indicated by the visual observations. 
For the provisional orbit used for the calculated position-angles 
and mean daily motions the following elements have been 
taken :— 

Inclination, 30°. Position-angle of node, 8o°. 

Eccentricity, 0*05. Position-angle of periastron, 40°. 

The values of C—O indicate that this orbit represents the 
observations so far available within the limits of error for such 
a'difficult double star, but further observations and an alteration 
in the assumed period of revolution would doubtless materially 
modify these elements, especially the eccentricity and periastron. 
The comparison with this provisional orbit, however, suffices to 
indicate that the visual observations accord satisfactorily with 
the spectroscopic observations as regards the period of revolution, 
the date of passing through the node (corresponding approxi¬ 
mately to date of maximum velocity of the solar component) and 
small eccentricity. 

The diagram exhibits the results of the two tables graphi¬ 
cally, the position-angles observed during the three revolutions 
being indicated on the three circles with the corresponding dates, 
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Monthly Notices of the Royal Astronomical Society. 


Vol LXI. Plate I. 


Position Angles of Capella observed m a Double Star at the Rayed Observatory, 
Greenwich, 1900, with the deduced Apparent Ellipse. 


180 ° 



The observations of position angle are indicated on three circles by the day 
of the year, 104 days and 208 days respectively being subtracted in the 
second and third revolutions to make them comparable with the first. 

The means of groups are indicated on the innermost circle, and the correspond¬ 
ing computed positions on the apparent ellipse. 
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Dee. 1900. Capella as a Double Star. 73 

expressed in days reckoned from 1900 January i h, o G.M.T, (astro¬ 
nomical), 104 days being subtracted for the second revolution, 
and 208 days for the third. On the innermost circle the mean 
observed position-angles for groups are indicated with the dates, 
and within this the apparent ellipse (provisional) with the 
position-angles corresponding to the mean dates of groups. The 
position-angles for every 18 0 of mean anomaly (representing 5-2 
days) are also shown for convenience. The observed mean daily 
motion for the intervals between groups is also shown round the 
innermost circle. 

As regards the distance of the components, three actual mea¬ 
sures have been made, besides estimates by different observers, 
which on the whole accord fairly with the measures, due allow¬ 
ance being made for the variation in distance at different parts of 
the apparent orbit. The following are the measures of distance 
made, together with the radii computed for the apparent orbit in 
terms of the mean distance :— 


1900 

Sept. 6 

d 

24S 

// 

0-09 

o* 94 « 

6 measures by Mr. Errant, micrometer 
read by Mr. Lewis. 

20 

158 

o-o 6 

0-9 3 « 

2 measures by Mr. Bryant. 

22 

160 

cro6 

0*92 a 

Measures by Mr. Lewis, in terms of 


the breadth of the spider lines.* 

From these measures it would result that a= o"*o8, and therefore 
that the maximum distance of the components would be o"‘o83, 
at about ioo d , and the minimum o"*o66, at about 17o d . This value 
for a accords as closely as can be expected with Mr. Ne wall’s data 
from spectroscopic observations in combination with Dr. Elkin’s 
value of the parallax, viz., o ;/, o8. In fact, with an inclination 

of 30°, a= 5 — x . 1 xo , '*o8=o"'09. 

93 sm 30° 

It is of interest in this connection to note that k Pegasi has 
been observed at Greenwich (by Mr. Lewis and also by Mr. 
Dyson in 1896 and 1897), when the distance of the components 
(as inferred from the angular velocities) was only o n 'o$ or o"*o6, 
and that observations of 42 Comae (S 1728) were obtained (also 
by Mr. Dyson and Mr. Lewis) just before and just after nearest ap¬ 
proach or occupation, when the distance was in each case between 
o //, o5 and o /r *o4, the distances being fixed with great accuracy from 
the circumstances of the orbit. It may be noted also that k Pegasi 
(which is now again becoming a difficult object) was observed on the 
last four nights on which Capella was observed, viz. November 

* There are two spider lines in the filar micrometer, and Mr. Lewis found 
that the thinner line, o"*o8 in breadth, covered the star disk completely in all 
positions except that corresponding to the direction of elongation 6o°, while 
the thicker wire, 0^*14 in breadth covered it in that position. It results that 
the apparent star disk under the conditions of observation was less than o"'o8 
in diameter for each component, and that the distance of the components 
was about o"'Q6. 
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Mr. Lewis, 


LXI. 2 , 


23, 27, December 7 and 10, and that the elongation in the case of 
Capella was noted as being quite as distinct as in the case of 
k Pegasi, for which Mr. Lewis estimated the distance as under 
o //, i. On December 10 Mr. Lewis (though unable to get a satis¬ 
factory measure of position-angle owing to unsteadiness of the 
image shortly before the sky clouded over) satisfied himself of a 
distinct elongation in Capella , the definition being very fine 
momentarily, so that he was able to count eight rings round the 
star, using a magnifying power of 1120, there being at least ten 
or more complete rings visible. 

The two components of Capella do not differ much in bright¬ 
ness, but there is a consensus of opinion amongst the observers 
that the position-angles as given indicate the direction of the 
fainter star. Mr. Bryant in particular has noted his impression 
as to this on several occasions, and I can confirm this on July 13, 
when the star appeared distinctly egg-shaped, with the smaller 
end in the position-angle given. On September 19 I had the 
impression that the fainter star was in the first quadrant, not the 
third, but the elongation was then smaller, and I do not feel so 
much confidence as to which end of the elongated image was the 
smaller. 

In making the observations, neutral-tinted or deep-blue 
shades were used to reduce the brightness of the star. Many of 
the observations were made in the daytime, when the brightness 
was naturally much reduced. 

Royal Observatory , Greenwich : 

1900 December 14. 


4 Herculis. By T. Lewis. 

Jt.A. i6 h 37 111 31 s Mag. A. 3-0 Yellow. 

1 ST.P.D. 58° 13' i ff ’ I 9 °°- ]\£ a g. b. 6*5 Bluish Green. 

Sir William Herschel found this star to be double on 1782 
July 18, and on July 21 he measured the position-angle as 69°*3. 
In 1795 n °t e d that it was in the n.f. quadrant, and remarked 
that the distance was smaller than in 1782. In 1802 and 1803 
he failed to separate the pair, but measured the angle on three 
occasions :— 

180274 2ig°'2 

1802*81 5°7 

1803*29 n6 0, 8 

Thus, while it was evident that the pair formed a binary system 
of short period, these observations left the matter in a very un¬ 
satisfactory state, which did not improve by the failure of Sir J. 
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